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Significant perinatal research in the past 10 years 
with fetal electroca.rdiography, biophysical and biochemical 
assays has made remarkable progress in attempting to define 
criteria for fetal distress. Correlations made between the 
immediate and subsequent (up to 5 years of age) normal and 
abnormal physical, physiological, and neurological develop-
ment of the child are noteworthy. 
Caldeyro-Barcia has described fetal heart rate changes 
and delineated two indicative criteria of fetal distress. 
He identified 4 variations and defined a base line upon 
which these variations are superimposed. 
1. Rapid fluctuations 
2. Spikes 
3. Transcient ascents 
4. Type I and Type II dips with their differentiat-
ing ~plitudes and lag times make up these variations. 
The two indicative .. cr1·ter1a ot fetal d1str'e's's are: 
pers1s~ent rise in the basal fetal heart rate and a great 
number of type II dips. Type II dips oonsist of a fall in 
rate which starts at or follows the peak of the uterine 
contraction reaching a minimum value ,30 to .50 seconds,later; 
and recovers to in1tial values in about the same length of 
time as the fall. This type II dip pattern, when found in 
large numbers, with a total amplitude greater than 600 beats 
per minute (by electronic monitoring) is an abnormal sign, 
When present, as described, the newborn is depressed at 
birth and has an Apgar score of 6 or less. 
Method I follo,,"lS the "correct method" described for 
clinical auscultation and recording of fetal heart rates by 
Caldeyro-Barcia. Method II is an adaptation of this count-
1ng and record1ng sequence which meets the minimum require-
ments of the Amer1oanCollege of Obstetricians and Gynecolo-
gists for listening and reoording fetal heart rates during 
labor. 
Twenty mothers were followed dur1ng their labor ex-
perienc~s. Method I' was used at hourly intervals and 
method II at half hour intervals on each mother. An indi-
vidual base line was established for each oounting sequenoe 
using the average count sequence taken while the uterus 
was at rest. 
In this group of patients, no abnormal fetal heart rate 
patterns were found that met the criteria outlined by 
Caldeyro-Barc1a, Results show that irregularities in the 
fetal heart rate could be found by the nurse, in clinical 
pract1ce, using definitive methods of auscultation and 
recording, The nurse could perform nursing procedures dur-
ing the first stage of labor along with the auscultation 
and record1ng sequences on the mother she was following. 
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All mothers in th1s study tolerated the 6 minute 40 second 
auscultation sequences during labor. 
Prolonged listening time for one patient which de-
creased the time ava1lable for other patients, sustained 
concentrat1on for l1stening and recording, time necessary 
for analyz1ng data, fat1gue dur1ng lengthy labors, and 
compromised data, are l1mitations found during this study 
which would prevent general application of the procedure. 
It would be feasible to utilize this "oorreot method" on 
mothers or infants placed in a high risk category. Deline-
ation of patterns in fetal heart rates would provide a more 




Auscultation of fetal heart rates has long been estab-
lished as a tool for assessment of fetal distress (Babson & 
Benson, 1966; Cunn1ngham, 1968; Hon, 196); Smith, Schwartz 
& Blatman, 1960; Caldeyro~Barcia, 1965). Medical and nurs-
ing literature dealing with clinical management of patients 
during first and seoond stages of labor universally empha-
size the importance of early recognition of fetal distress 
syndrome. Indicative criteria, not clearly defined but 
used for the past 50 years, have been deviations in the 
fetal heart rates from the normal range of 120-160 regular 
beats per minute and the passage of meoonium in a vertex 
presentation (Fitzpatrick, Eastman & Reeder, 1966; Hon, 
196); American College of Obstetricians and Gyneoologists, 
1965). 
A temporary lowering of th~ physiolog1c reserve, chang-
ing fetal homeostasis during the stress of labor, often 
times may not be detrimental to an otherwise healthy fetus 
or the resultant vigorous newborn. The jeopardized fetus 
with depleted metabolic stores, overwhelmed by labor 
stress, strong uterine contractions, head and/or umb1lical 
cord compression or any utero-plaoental c1rculatory insuf-
ficienoy unrecognized, therefore unrelieved, is born in 
what probably is an irreversible pathologic state, or is 
stillborn (Caldeyro-Barcia, 1965, 1966; Hon, 1963; Romney, 
1966). 
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Correlative studies between abnormal fetal heart rate 
patterns and biochemical changes are highly significant and 
are prognostic of acidosis, hypoxia, hypercapnia, hypoxemia 
and cardiovascular adaptivity in the patient in utero 
(Caldeyro-Barcia, 1967). 
The first definitive method of fetoscopic aUSCUltation 
in this study follows the correct olinical procedure as 
outlined by Caldeyro-Barc1a, using his related terminology, 
(Appendix I). The second method of auscultation used meets 
the minimum standards of the American College of Obstetri-
cians and Gynecologists (Appendix II). 
Researchers in the field of fetal electrocardiography 
have esoterically defined abnormal cardiac patterns by 
utilizing and perfecting methods of electronic monitoring 
(Eastman & Hellman, 1966; Caldeyro-BarCia, 1965). Trac-
ings on an electronio cardiotachometer show at least 4 
different variations of fetal heart rates and are described 
by Daldeyro-Barcia as: 
1. Rapid fluctuations of fetal heart rates which are 
normally present and have a certain rhythmiCity with a 
usual amplitude range of 1 to 8 beats per minute and a fre-
quency from 3 to 10 cycles per minute. These are super-
imposed on the basal fetal heart rate, "transient ascents," 
and "dips." 
2. Transient ascente of fetal heart rates whioh have 
an average amplitude of 21 beats per minute and average 
dUration of 26 seconds. 
whioh 
3. 'Spikes' A 'spike' is a very rapid and 
short lasting fall of fetal heart rates. The 
amplitude of spikes ranges from 20 to 90 beats 
per minute. This average duration is 8 seconds, 
which 1s sign1f1oantly shorter than the duration 
of type I dips, from which • spikes' could be 
distinguished. Another differenoe with type I 
dips is that the 'spikes' are not neoe~sarily 
caused by uterine oontractions, although they 
may be superimposed on type I or type II d1ps. 
4. Dips A 'd1p' is a transient: fall of the 
fetal heart rates oaused by one uterine contrao-
tion. The amplitude of the dips (measured in 
beats per minute) is the differenoe between the 
basal fetal heart rate preoeding the dip and the 
minimal fetal heart rate reoording at the bottom 
of the dip. The lag-time is the interval 
measured in seconds, between the peak of the con-
traction and the bottom of the corresponding dip. 
Dips have been classified as type I and type II, 
Aocording to all available evidence these two 
dips are produced by different mechanisms, appear 
under different cond1tions, and have a different 
diagnostic and prognost1c signlficance. 
The lag-time of type II dips 1s s1gn1f1cantly 
greater than that of type I dips. The lag-time 
is a re11able cr1terion for recogn1z1ngthe type 
of dip in a traCing of FHR and amniotiC pressure. 
TYpe I Dips. In a given per10d of labor, the 
incidence of dips 1s measured by the percentage 
of contractions whioh cause d1ps. The inoidence 
of type I dips 1s close to zero dur1ng early 
labor and increases markedly as labor progresses, 
reaching 40-50 per cent in advanced labor. After 
rupture of membranes, the incidence of type I 
dips is significantly higher than before rupture. 
It is also significantly h1gher when cervical 
dilatation is 5 to 10 cm. than when it is 2 to 
.5 cm. 
The conditions favoring the production of 
type I dips in advanced labor (ruptured membranes. 
head engaged, and cervix dilated over .5 cm.) also 
facilitate the strong compression of the fetal 
head during uterine contractions. Under these 
conditions the pressure received by the fetal head 
at the peak of each contraction maybe twioe as 
strong as the amniotic pressure. This strong 
cephalic compression is assumed to be the main 
cause of type I dips. Cephalic compression oauses 
a transient rise in the vagal tone, possibly 
through a reflex similar to the oculocard1ac re-
flex, through oranial hypertension and consequent 
ischemia of the vagal center. Manual compress10n 
of the fetal head causes a transient fall of FHR 
with similar characteristics to a type I d1p. 
The mean incidence to type I dips is slightly 
higher in cases with cord around the neck than in 
cases without this complication. 
TlRe II dips. No s1gnificant differenoes have 
been found in the incidence of type II d1ps be-
tween early and advanced labor (2-6 cm. and 6-10 
cm. of cerv1cal dilatation) or between the periods 
before and after the rupture of membranes. The 
incidence of type II dips 1s significantly higher 
in cases with co~d around the neck than in cases 
without this complication. The production of 
type II dips is facilitated by all the factors 
which reduce feto-maternal exchanges such as toxe-
mia of pregnanoy, maternal hypotension, loop of 
cord around the neck, strong uterine contractions, 
bearing down efforts, etc. 
In a given labor, and if all other conditions 
remain unchanged, the amplitude of type II dips 
bears a positive linear relation with the intens1ty 
of the corresponding contraotion. 
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As a working hypothesis we postulate that one 
type II dip is produced by one uterine contraction 
when the latter causes a fall of fetal oxygen be-
low a given critical level. This hypothesis is 
consistent with the reduction'in the amplitude of 
type II dips (or other suppression) produoed by 
the administration of 100 per cent o~ygen to the 
mother. The critioal level corresponds approxi~ 
mately to a p02 of 20 mm. Hg. (oxygen saturation 
30 per cent for pH 7.20) 1n the capillary blood 
from the fetal scalp • 
••• Type II dips are an abnormal sign; when 
they are present in a large number (i.e. when the 
total sum of their amplitudes is greater than 600 
beats per minute) ~y electronic monitorinS} , 
the newborn is consistently depressed (Apgar 
score 6 ~r lower). A small number of type II d1ps 
(the sum of their amplitudes less than 600 beats 
per minute) is oompat1ble with the delivery of a' 
vigorous newborn possibly because the aggression 
to the fetus has not been enough to exhaust its 
metabolic reserves • 
••• Two signs of fetal heart rates have a poor 
prognostic signifioance, sinoe they are cons~s­
tently associated with depression of the newborn: 
(1) a persistent r1se of the basal fetal heart 
rate above 160 beats/m1n.; (2) a great number of 
type II dips of large amplitude (sum of amplitudes 
greater than 600 beats/min.). These two signs 
(which usually appear in association) are con. 
sidered as an indication of fetal distress 
Caldeyro-Barcia, 1966, pp. 8-1). 
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Scientific equipment for data oolleotion and oomputeri-
zation is not available for use in the majority of clinical 
practice areas. The diminution, however, of neonatal mor-
tality and morbidity is the goal of those who provide max1-
mal obstetrioal oare. 
Neonatal mortality has not kept pace with the 
falling infant mortality, although it has been 
approximately halved sinoe the turn of the oen-
tury ••• Deaths from birth injuries and other di-
seases peouliar to early infancy have been re-
duced 1n proportion to the lower1ng of total 
neonatal morta11ty, whereas no s1gn1f1cant 1m-
press10n has been made on the morta11ty from 
malformations or from asphyx1a and atelectas1s 
(Holt, 1962, p. 62). 
Fetal heart tones were probably f1rst heard as 
early as 1650, but were not used c11nically unt1l 
1820's when the stethoscope became ava1lable 
(Caughey, 1961, p. ;82). 
The fetoscope 1s the most common 1nstrument nurses 
use to evaluate fetal heart rates and thereby judge the 
cond1t1on of the fetus 1n utero dur1ng labor. 
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Profess1onal ob11gat1on today, because of these re-
markable advances 1n per1natal research, both with electro-
card10graphy and b1ochem1cal assays of the intrapartal 
feto-maternal m1l1eu, leaves no cho1ce but to elect to 
apply the knowledge known to date, antic1pate and 1nst1gate 
therapeut1c measures to alter an 1mproverished circumstance. 
Va11d, re11able and sc1ent1f1cally documented stui1es 
have been done to correlate abnormal heart rate patterns 
w1th Apgar's scor1ng system. Soores of 6 or below show a 
s1gn1f1cant relat1onsh1p to a pers1stent r1se of basal 
fetal heart rate above 160 beats per m1nute (Tachycard1a) 
and a great number of type II d1ps of large amp11tude 
(Caldeyro-Barc1a, 1965, p. 6; Cassels, 1966, p. 29). Apgar 
scores were taken on each 1nfant at 1 m1nute and 5 minutes 
after b1rth to ascerta1n if low Apgar soores oould be cor-
related w1th a presenoe of a r1se 1n basal rate or w1th 
type II dips. 
Thls "correct method" involves a oontlnuous countlng 
and recordlng time of 6 minutes and 40 seconds. The 
second method conslsts of a 1 minute and 20 seoond con-
tlnuous recordlng tlme. 
Goals of the present study were to determlne lf the 
reglstered nurse: 
1. Could obtain deflnltlve data by us1ng the feto-
soope ln conjunctlon wlth Caldeyro-Barc1a's "correct 
method" of auscultatlng and record1ng. 
2. Could ascertaln a base l1ne (stable rate) of the 
fetal heart rate as def1ned by Caldeyro-Barc1a uti11zing 
the described auscultation method. 
J. Could perceive particular fetal heart rate 
patterns. 
4. Would flnd one method more likely to show a pre-
clse patternlng of heart rate which meets the criteria of 
fetal distress. 
5. Would be able to correlate speclflc patterns 
found with low or high Apgar scores ln the newborn at 1 
mlnute or 5 minutes of age. 
6. Could perform these speciflc auscultating and re-
cordlng methods and still give nurslng care to patients 
during the first and second stages of labor. 
7. Would find that patients would tolerate these 




Women in labor with regular contractions oocurring 
every 5 minutes or more frequently and with cervical 
effacement and a dilatation of 2 centimeters or more were 
chosen at the convenience of the investigator for the study 
of fetal heart rates. Two precise auscultation methods on 
each fetus were followed. 
Two hospital obstetrical departments were used. One 
hospital was a 277 bed general university medical center 
with an average of 80 deliveries per month. The second 
hospital was a 365 bed oommunity hospital with a monthly 
average of 180 deliveries. The sample of 20 patients in-
cluded primigravidas and multigravidas of clinic and pri-
vate status. Each patient acted as her own control for 
the evaluation of the two auscultation methods. 
Expectant mothers at or near term (37 to 40 weeks 
gestation) antiCipated to have a vaginal delivery were 
asked to participate. 
Mothers not included in the study were: 
1. Women not speaking English. 
2. Women admitted for medical induction. 
3. Women with known or suspect anomalous fetuses. 
The investigator was called when a patient oame into 
the obstetrical un1t in labor, or was already there a't the 
time the patient was admitted, and selected the patients 
who met the above criteria, explained both of the precise 
auscultation methods to the mother and obtained her con-
sent (Appendix III). She gave, appropriate nursing care to 
each seleoted patient during the course of her labor. 
Assessment of the methods was done after delivery by: 
1. Observing the number of oomplete auscultations, 
2. Listing inoomplete auscultations, 
3. Counting the number of times that ausoultations 
had to be discontinued or stopped and restarted, 
4. Tabulating the time for each oounting session and 
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if it was incomplete, noting the reason why it was incQmplete. 
Assessment of the patient's acceptance was done by 
asking the patient, within one hour after delivery: 'tHow 
did you feel about having your baby's heart checked this 
frequently during your labor experience?" 
The first method used was a clinical adaptation of the 
precise procedure described by Caldeyro-Barcia (Appendix I). 
1. Abdominal palpation of the uterus was done to 
determine its condition, i.e. in oontraotion or at rest. 
2. The counting periods began as soon as uterine 
contractions could be perceived by abdominal palpation. 
3. A stop watch was used for timing. 
4. A DeLee-H1ll1s fetoscope or Leff stethoscope was 
used for auscultation. 
5. A count of the fetal heart rate for 15 seconds 
was made, followed by a rest of" 5 seconds, during which 
the results were reoorded on the work sheet. 
6. A count was again made for 15 seconds, followed 
by a rest for 5 seconds for recording. 
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7. This pattern continued without a break until 20 
such count1ng periods were obtained (i.e. a total of 6 
minutes and 40 seconds of auscultation including the rest 
periods) or until one whole contraction cycle was complete. 
hour. 
A complete contraction cycle consists of one 
uterine contraction with the complete 1nterval un-
til the next contraction. It is preferable to 
monitor two consecutive contraction cycles, which 
is why we advise to count at least twenty successive 
fifteen seoond periods (Appendix V. Letter from 
Caldeyro-Barcia, 1968). 
8. The total pattern was repeated at least every 
9. If the interval between 2 uterine contractions was 
shorter than 2 minutes the pat1ent was turned on her side 
and the physician notified (Appendix II). 
10. A work sheet developed for recording these steps 
(5, 6, 7, 8) was used (Appendix IV). 
11. The mean basal rate was ascertained from the stable 
values obtained during the above counting periods while the 
uterus was at rest. The peak of the contraction was deter-
mined during each counting period. 
12. A dip is a transient fall of fetal heart rate 
caused by one uterine contraction. Its duration is the 
time during which the fetal heart rate remains below the 
level of the basal fetal heart rate. It would be classi-
fied as type I or type II. 
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13. Amplitude is measured in beats per minute. It is 
the difference between the mean basal rate and the minimal 
fetal heart rate recorded at the bottom of the dip. 
14. The "lag time is the interval, measured in seconds, 
that elapses from the peak of the contraction to the bottom 
of the corresponding dip (Caldeyro-Barcia,1966, p. 8)." 
Lag time was the criterion used for recognition of the type 
of dip. 
For this study the lag time was calculated by us-
ing the 15 second oount and the 5 second rest period. Dur-
ing the recording, beginning increment was marked X, the 
peak of the contraction was marked XX and decrement marked 
X (Appendix VI). The bottom of a dip was the least of any 
count obtained in a 15 second interval count. This lag 
time was then used as a criterion for recognition of the 
type of dip. The lag time for a type II dip 1s greater 
than that of a type I dip. 
15. "Typical" syndrome of fetal distress is an in-
crease in basal heart rate and the presence of a large 
number of type II dips (Caldeyro-Barcia, ~1966, p. 19). 
, 
16. Apgar soores were taken on the newborn infant at 
1 m1nute and 5 minutes of age, by the investigator. 
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The seoond method used adhered to the minimum require-
ments as outlined by the Amerioan College of Obstetricians 
and Gyneoolog1sts in the Manual of Standards in Obstetr1o-
Grneoologz Practioe, 1965 (Appendix II). 
Fetal position was estimated and reoorded and the in-
vestigator then: 
1. Palpated the uterine fundus during at least 2 oon-
traotions ,to determine the patient's individual oontraotion 
frequenoy. 
2. Used a stop watoh for timing oontractions. 
3. Used a DeLee-Hillis fetosoope or Leff stethoscope 
for the auscultation. 
4. Fetal heart rate ausoultation began when the uterus 
was palpated at rest, i.e. at least 30 seconds after the 
uterus was relaxed and before the next uterine contraotion 
began. The fetal heart rate was counted for four 15 seoond 
periods. A oount for 15 seoonds was oarried out and reoorded 
on the work sheet provi~ed during the next 5 seoonds. This 
pattern was repeated until 4 counts were obtained. 
5. The sum of these four 15 second oounts was reoorded 
in the pat1ent's hospital reoord. 
6. This method was followed and the oount ·'Was 
recorded at least every thirty minutes in the 
first stage (of labor), if normal --- these will 
be recorded more often in event of complications, 
the use of oxytoxics, or a change in rate ••• Fetal 
heart tones will be taken and recorded at least 
every five minutes (in the delivery room) (AmeriQan 
College of· Obstetricians and Gynecologists, 1965, 
p.40-41). 
It is hypothesized: 
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1. That a preoise pat'tern of individual fetal heart 
rates, base lines, and significant changes in fetal heart 
rates can be identified by nursing personnel using a defini-
tive method of fetal auscultation and recording. 
2. That, when found, fetal heart rate patterns may 
be associated with low or high Apgar scoreS when taken on 
an infant at 1 minute and 5 minutes of age, 
3. That the majority of laboring patients will accept 
both methods of auscultation. 
CHAPTER III 
RESULTS AND DISCUSSION 
Twenty laboring mothers were selected and gave their 
permission for the auscultation sequence procedures. All 
criteria were met. Nine labors were augmented with oxy-
toc1c medications. 
Table 1 
Labors Augmented with 
Oxytocic Medications 
Tocasamine Pitocin Tablets 
Intramuscularly Bucally (2) 
Pa.tient ~Doses Patient Doses 













There were 6 primigravidas and 14 multigravidas. The 
mean a.ge wa.s 27 years. Appendix VI summarizes the informa-
tion from 20 auscultation records. A total of 60 long 
counts (6 minutes and 40 seconds) or 91%. and 77 short 
counts (1 minute and 15 seconds) of the attempted sequences 
15 
were completed. Fetal heart sounds could not be heard (NH) 
during several intervals in 15 of the attempted long counts. 
but each of these were completed. The same was true during 
6 of the short counting samples. 
Table 2 
Summary of Reasons Fetal Heart 
Sounds were Not Heard (NH) 
NH long counts NH short counts 
minute 15 seconds) (6 minutes 40 seconds) (1 
After a oontraction :3 Malposition of fetoscope 
At peak of a contraction 8 Pushing with a contraction 
Patient request to stop 2 After a contraction 







In one counting sequence the fetoscope was removed 1 
minute because of a quest10n directed to the auscultator by 
the attending physician. The fetoscope was re-applied and 
the sequence continued to completion (Patient 12 at 1430 
midcount). Patient 16 requested to go to the bathroom dur-
ing two counting sequences. During all other sequences 
there was no interruption. 
Nursing care was performed or could have been performed 
by the investigator during the first stage of labor on all 
patients." The initial post admiSSion procedures were fre-
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quently done by the regular delivery room nursing staff 
(Perineal shave, enema, Synkayvite 5 mg. I.M. medication). 
Nursing procedures were completed by the investigator after 
she arrived. 
Once bearing down efforts by the mother were initiated 
in the second stage of labor, the counting sequenoe, as 
outlined, became difficult. For this reason, fetal heart 
rates were counted for 15 seconds at intervals of 5, , or 2 
minutes during the interval between contractions. 
Nursing care in the delivery room was limited to 
ausoultation; supporting and 1nstructingthe mother in her 
bearing down efforts. Other nursing ~rocedures were per-
formed by delivery room nursing staff. Apgar scores on the 
newborn were taken at 1 minute and 5 minutes of age by the 
investigator. The 5 minute Apgar evaluation of Patient 9's 
infant was extended to 8 minutes oecause the invest1gator 
was starting an intravenous infusion on the mother. 
Mothers' responses to the question, "How did you feel 
about hav1ng your baby's hear't ohecked this frequently dur-
ing your labor experience?" all inferred or overtly ex-
pressed positive feelings about having someone with her 
during her labor and that the frequent listening sequences 
did not bother her. 
Table .3 
Completed Sequential Counts during 
Second Stage of Labor 
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patientJ Completed long counts J Patient I Completed I short counts 




















A mean basal rate was figured using count sequences 
during uterine relaxation. Table 4 shows variations found 
in mean basal rates (MBR) during each labor. 
No "typical" syndrome of fetal distress, i.e. increase 
in mean basal rate and presence of a large number of type 
II dips (Method, p. 11, #15) was found in this group of· 
patients. 
Cr1teria identifying fetal heart rate patterns as type 
II dips are: 
1. A slow fall in fetal heart rate which s~arts at 
or after the peak of the uterine contraction. 
2. The fall reaches its minimum value .30-50 seconds 
later when the uterus is relaxed. 
Inorease in 
MER 
Patient #S until 3 
minutes before de-
livery then a 
deorease 
Patient #12 unt1l 
8 minutes before 






Variations in Mean Basal Rates in 
Twenty Labors 
I Deorease in I Irregularity MER in MBR 
Patient # 1 Patient # 8 
Patient 1/ 3 Patient #16 
Patient II 4 
Patient #6 until 15 
minutes before de-
l1very then return 
to MER 
Patient #7 until 18 
minut'es before de-
livery then return 
to MBR 




I No appreciable 
variation in MBR 









3. The recovery to the initial value takes about as 
long as the decrease (Caldeyro-Barcia, 1966, p. 25). 
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Type I dips, transient ascents, and spikes as described 
by Caldeyro-Barcia (Introduction, pp. 2, 3, 4) were not 
found in this data. With the gross method used to collect 
the data such a f1ne d1fferent1ation was difficult for th1s 
investigator to make. 
Apgar's scoring system was used for evaluating the con-
dition of the neonate at 1 minute and 5 m1nutes of age. The 










Apgar Scores Below Nine, Meconium 
Stained Fluid, Nuchal Cord found 
in the Twenty Patients Studied 
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Caldeyro-Barc1a places the depressed newborn w1th1n 
the range of 0-6 Apgar score (Introduct1on, p. 5). Pat1ent 
1 had a decrease 1n the mean basal rate; Patient 6 had "some 
var1at1on noted dur1ng the 1130 count1ng sequen~e; Pat1ent 
9 had an 1rregular count sequence during the f1rst half of 
the 1430 count w1thout a recovery of the fetal heart rate 
to the mean basal rate dur1ng the second half of the same 
count1ng sequence~ Pat1ent 16 had an 1rregular1ty 1n the 
mean basal rate; Patient 17 had some 1rregular1ty peree1ved 
dur1ng the count1ng sequences and mecon1um sta1ned amn1ot1c 
f1u1d. Pat1ent 18 had no patterns of s1gn1f1oance although 
there was nuchal cord tw1ce around the neck at b1rth. 
Pat1ent 20 had an 1ncrease 1n the mean basal rate. S1gn1fi-
cant changes 1n fetal heart rate, type I or type II d1ps 
were not identified by the researcher. Fluotuations w1thin 
the normal range were identified. Base l1nes were obta1ned 
by averag1ng all of the count sequences obta1ned when the 
uterus was at rest. W1th an explanation and cont1nuous 
support, the mother did tolerate the long auscultat10n 
sequence procedure during labor. 
Method II d1d not reveal 1rregular1t1es w1thin the 
normal range as d1d Method I. Sixteen of the 77 count se-
quences us1ng Method II 1ncluded part or all of a uter1ne 
eontract1on cycle. These,therefore, varied from the 1n1-
t1al methodology outl1ned (see Chapter II, Method, p. 12, 
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#4). All but one sequence (Patient 20 at 1500) began with 
the uterus at rest. 
A nurse may easily follow one mother, perform the 
nursing functions neoessary and use both methods I and II 
for ausoultating fetal hearts during the first stage of 
labor. Limitations found by the 1nvestigator in this small 
study should be oonsidered. 
General applioability is not feasible, but method I 
(long count) oould be utilized on a mother placed in a high 
risk oategory. There is a lack of feasibility because one 
nurse caring for several patients in labor would not be 
available to others needing her care during the 6 minute 
40 seoond counting sequenoes. Distraotions must be kept to 
a minimum because of the sustained concentration necessary 
to listen for this period of t1me. Time must also be taken 
to analyze the information recorded if this is to be useful 
in determining changes in obstetrical management. Unless a 
comfortable position 1s assumed by the nurse, fatigue be-
comes a problem, espeCially during long labors. The feto-
scope used for lengthy periods of time during the sucoessive 
days made the external ear canal tender. A sustained fetal 
heart rate count is difficult to obtain on a mother who is 
restless due to discomfort at the peak of a uterine contrac-
tion. Patient 16 in this group had a fetus in a perSistent 
posterior presentation and obtained some relief assuming a 
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direct sitting position and maintaining a slow steady rock-
ing motion during the length of the contraction. Count se-
quences attempted at 1700 and 1730 oould not be auscultated 
as outlined beoause of the mother's position and repetitive 
motion. Other mothers in this study moved when uncomfort-
able during a contraction. They were quieted when the in-
vestigator used a patting, comforting motion with the hand 
that was palpating the uterus, and the voice to remind the 
mother of breathing techniques. This was done during the 5 
second recording time. The count was thus able to be con-
tinued without removing the fetoscope. Relief of discomfort 
was also noticeable with patients receiving medication or 
block anesthesia. These patients were able to maintain a 
quiet position during the entire count sequenoe during late 
first stage of labor. Husbands who had been taught the 
techniques of supportive care, and understood the criteria 
being used for the fetal heart counting sequences, would 
oontinue support instigated by the investigator through sub-
sequent contractions of the counting period and thus un-
interrupted counts were obtained. 
During active pushing on the part Of the mother in the 
second stage of labor long count sequences could not be 
obtained oonsistently; only two of these were obtained dur-
ing this study. This was due in part to the position of the 
mother's legs high on the abdomen making positioning of the 
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fetoscope difficult; in part, due to the teaching and 
coaching done by the investigator during this time; and in 
part, due to the difficulty experienced in hearing the 
f'etal heart because of the very taut abdominal musculature. 
Human error was inherent in the study. The data was 
compromised because of the time scheduled fetoscopic sampl-
ing. Several count sequences ended before completion of an 
irregular pattern and the count sequences were kept as 
close to the one hour or half hour intervals as possible. 
Data obtained by using an average rate could not be com-
pared to data obtained using an instantaneous and continu-
ous electronically plotted sample. 
Some investigator bias may have been introduced at the 
time of the Apgar scoring. It may have strengthened the 
study to have an independent observer record an Apgar score. 
This study was an attempt to apply the scientific find-
ings of Caldeyro-Barcia to clinical nursing. Method I was 
the replication of his "correct method" and method II was 
an adaptation of this counting recording sequence to meet 
minimum standards recommended by the American College of 
ObstetriCians and Gynecologists. 
Identification and differentiation of specific fetal 
heart rate patterns were not found using either method. 
Irregularities could be found, all within the clinically 
accepted normal range (120-160 beats per minute). Ampli-
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tudes figured from this data were low, making instantaneous 
detection of fetal heart rate change difficult. 
Auscultation and recording of fetal heart rates for 
purposes of finding abnormal patterns, signifioant to opti-
mum fetal outcome and improved obstetrical management is a 
major concern of those responsible for care in the future. 
Q,uestions recommended for further investigation include: 
1. Will other nurses in clinical practioe, using a 
definitive aUscultation and recording method, identify ab-
normal patterns that meet the criteria of the type II dip 
as desoribed by Caldeyro-Barcia? 
2. If fetal heart rate patterns are identified by 
the nurse will she be able to instigate prophylaotic nurs-
ing measures that will benefit both of the patients for 
whom she cares'l 
J. How readily can delivery room nursing personnel 
become acquainted with an auscultating-recording method 
that reveals abnormal patterns; identify these patterns; 
recognize their significance and report them to the attend-
ing obstetrician mean1ngfully? 
4. What criteria should be used to establish an 
electronic monitoring system in labor and delivery areas 
of hospitals? 
5. can nurses in clinical practice improve the present 
clinical method of fetoscopic auscultation and recording to 
include more definitive data? 
25 
6. With current advances being made in the fields of 
fetal electrocardiography, biochemical and biophysical 
fetal and newborn studies, does there need to be a change 
in the minimum standards recommended by the American Col-
lege of Obstetricians and Gynecologists for the ausculta-
tion of the fetal heart ra'te during labor? 
More data, i.e., irregularities within the established 
normal range, as well as abnormalities, may be found using 
a definitive method of fetoscopic auscultation and record-
ing, combined with manual palpation of uterine contractions 
during labor. These findings appear to support a recommenda-
tion for further investigation in the area of fetoscopic 
monitoring in clinical practice. 
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APPENDICES 
APPENDIX I 
Explanation to the patient prior to auscultation 
Mrs ••••••••••••••• , I am •••••••••••••••• 
I am interested in being with you to help you during 
your labor experience. While I am here I would like to 
listen to your baby's heart beat, using a special counting 
pattern. 
Do you remember the doctor or nurse listening to your 
baby's heart when you came for your prenatal visits? This 
is one of the most important ways we have of telling how 
well your baby is doing during the pregnancy and now again 
when you are in labor. If we notice any change we can do 
something about it at the time this ohange takes place. 
For instance, we oan turn you on your side or give you 
oxygen and this may make you more comfortable as well as 
help the baby. 
I will be listening to his heart in two ways. First, 
I would like to listen for about one minute and a half and 
then in one half hour listen again for a longer period of 
about six minutes. When your cervix in completely open, I 
will be listening more frequently than this. It is at this 
time that the contractions will be coming closer together 
and lasting a little longer and we will be particularly 
interested in how well the baby is responding to this ohange. 
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While I am with you I will help you try to relax with 
your oontraotions by showing you how to breathe with each 
one; answer your questions and explain some of the things 
that are happening to you at this time. 
Will this be alright with you? 
APPENDIX II 
Diagnosis of Fetal Distress by Clinioal 
Auscultation of the Fetus (Method I) 
Correot Method. The recognition of the syn-
drome can be made by clinical auscultation provided 
that the fetal heart rate is counted during several 
conseoutive periods of 15 seconds each. At least 
20 such periods should be counted. 
The count should start before the onset of 
uterine contraotion and must continue for at 
least 2 minutes after the uterus is full relaxed. 
The average FHR corresponding to eaoh period 
should be noted. For this purpose, it is useful 
to take 5 seconds of rest between every two count-
ing periods. The chronological relations of each 
period with the uterine contractions should also 
be noted. 
This method permits to reconstruct an averaged 
curve of the variation of FHR and its relation 
with the peak of the uterine contraction. Type II 
d1ps are perceived as a slow fall in FHR which 
starts at the peak of the contraction and reaches 
minimum values between 30 to 50 seconds later -
that is, when the uterus is full relaxed. The 
recovery of the FHa to its initial value is also 
slow and takes abo'utthe same time as the fall. 
In type II dips the changes in FHR are slow, and 
therefore may not be peroeived without actually 
counting and noting the rate every 15 seconds. 
The more or less stable values of FER counted 
between the dips correspond to the basal FER, its 
value should be estimated as the average of all 
the counts made between the dips. 
Any drop of fetal heart rate having the 
chronological pattern described above should be 
considered as a type II dip. For example, if be-
fore the contraction, FER is 170 beats per minute 
and 30 seconds after the peak of the contraction 
FHR is 130 beats per minute, the change should be 
considered as a type II dip with an amplitude of 
40 beats per minute (Caldeyro-Barcia Correot Method, 
Cassels, 1966, p. 24-25). 
APPENDIX III 
Patient Care During Labor and Delivery 
Observation of Condition (Method II) 
The nurse who is responsible for the care of 
the patient in labor must be experienoed and 
should be aware of the patient's exaot oondition 
at all times. She should inform the responsible 
physioian immediately if any untoward sign or 
symptom develops as well as any suggestion of 
imminent delivery. 
a. The maternal vital signs should be 
observed and reoorded at least every 4 hours. 
b. The fetal heart rate should be oheoked 
and reoorded at least every 30 minutes in the 
first stage, and every 15 minutes in the second 
stage of labor if normal, but more often if 
abnormal. These should be reoorded more often in 
the event of complications, the use of oxytooios, 
or a ohange in the rate. Variations of the fetal 
heart sounds should be reported to the responsible 
physioian immediately. 
o. The maternal blood pressure should be 
taken and recorded every hour during labor. It 
should be taken and reoorded immediately before 
delivery. 
d. The oontraotion pattern should be ob-
served olosely for signs of oomplioation of 
labor as well as of progress in labor. 
e. Unusual bleeding vaginally should be 
reported promptly. 
f. When the membranes rupture, the physi-
oian should be informed promptly. The patient 
should be ohecked for evidenoe of fetal distress, 
prolapse of the oord, or imminent delivery. 
Fetal heart-sound examination and reotal exami-
nation may be done by either qualified nurse or 
a physioian. 
Patient Care in the Delivery Room 
Fetal heart tones should be taken and re-
corded at least every 5 minutes. Any change in 
character, regularity, or rapidity should be 
reported to the obstetrician, who should be in 
the delivery room by this time (Manual of Standards 
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Adapted from Manual of Standards in Obstetrics-
Gyneoologic Practice, p. 89. 
APPENDIX V 
Letters 
Dear Dootor Caldeyro-Barola: 
In reviewing literature on the subject of fetosoopio 
ausoultat1on for the purpose of oonstruot1ng a clinioal 
study, I have read the paper you presented in San Fran-
oisco, California, at the University of California SchQol 
of Medioine and Continuing Education in Med1cine and Health 
Servioes during Ootober, 196.5. Within the oontext of this 
paper you desoribe a oorreot method of olinioal ausoultation 
in diagnosing fetal distress. 
Here at the Sohool of Nursing at the University of 
Utah one Master's thesis was done using a method similar 
to the one you describe. When members of the Nursing and 
Med10al Staffs reviewed this description some questions 
arose and interpretations differed as to the preoise mean-
ing of your descript10n whioh states: 
"Th1s reoognition of the syndrome •••• can be 
made by clinioal auscultation provided that the 
fetal heart rate is oounted during several oon-
seoutive periods of 1.5 seoonds eaoh. At least 
20 such periods should be counted. 
The count should start before the onset of 
uterine contraotion and must oontinue for at 
least two minutes after the uterus is fully re-
laxed. The average FHR corresponding to each 
period should be noted. For this purpose, 1t 
1s useful to take .5 seoonds of rest between 
every two counting periods. The chronological 
relations of eaoh per10d with the uterine oon ... 
traotions should also be noted" 
To further olarify our thinking please answer the 
following questions regarding prooedure: 
1. Did you means 
1. Begin before the onset of a oontraotion? 
2. Count for fifteen seoonds? 
3. Rest for five seoonds? 
4. Count for fifteen seoonds? 
5. Rest five ... -oont1nuing with this pattern until 
two minutes after the oontraotion has oeased? 
or did you mean: 
1. Begin before the onset of a oontraotion? 
2. Count for fifteen seconds? 
3. Reoount for another fifteen seoonds? 
4. Rest five seoonds? 
s. Count again two oonseoutive fifteen seoonds? 
6. Rest, and oontinue until two minutes after a 
oontraotion is over? 
2. When a oount is begun before the oontraotion begins 
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and goes until two m1nutes after it is over, there seems 
to be only the possibility of obtaining a maximum of about 
ten oounts of fifteen seoonds eaoh. However, you state 
that it is neoessary to obtain at least twenty readings of 
fifteen seoonds in order to dia.gnose type II dips, there-
fore are you proposing: 
1. That the pattern be continued without a break 
until twenty are obtained (i.e., a total of 
five minute and forty-five seconds of con-
tinuous auscultation with rest periods) or: 
2. That a second series of readings be taken 
within a short period of time, if so what 
time period? 
3. Is this repeated at specifically timed in-
tervals during the labor period. i.e., every 
hour or every two hours? 
4. What if the pattern of the count of the 
uterine contractions occurs more frequently 
than the two minutes, thereby interfering 
with the two minute interval mentioned above? 
5. When do you reoommend beginning this defini-
tive pattern of auscultation (i.e., how early 
in the first stage of labor and how often? 
6. Is this patterned oount you describe absolute 
so that any variations from it would not show 
Type II dips? Would a shorter period of con-
tinuous auscultation pick them up? 
7. Has a study been done using the method as you 
describe it on page one of this letter (in 
the San Francisco paper) and if so, could you 
give me the reference? 
8. When the base line is once ascertained can 
you use the same for each succeeding count, 
or must you derive a base line for each new 
series? 
I rea11ze some of the limitations the fetoscope aus-
cultation method presents. The fetoscope, however, is 
still the most common instrument nurses use to evaluate 
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fetal heart rates. If by this type of study we could es-
tablish a practical, well defined, procedure that would en-
able nurses to ut1lizethis auscultory tool better I feel 
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i t l'1ould bring the benef1 t of your research knowledge to 
many more mothers and infants. Please accept my apprecia-
tion and gratitude for any information you may give and 
for your time in considering the problem. My best wishes 
for continued success 1n your work. 
Sincerely, 
(signed) Sister Ann Keating, a.s.c., R.N. 
Sister Ann is engaged in the study described above and 
any assistance you can give to her would be apprec1ated. 
(s1gned) Joyce Cameron, R.N., M.S., C.N.M. 
Assistant Professor 
Graduate Maternal-Newborn Nursing 
Program 
University of Utah 
College of Nursing 
* * * * * * * * * * * * * * 
Dear Sister Ann: 
I apologize for the delay in answering your letter of 
May 21, which arrived during my absence from Montevideo on 
a long trip abroad. 
Thank you very much for your interest in our work. I 
appreciate very much your very pertinent questions, and 
shall try to answer them one by one, to the best of my 
knowledge. I enclose a copy of your letter to facilitate 
reference to the questions. 
Question #1 on Page 2 - The first group of answers is the 
oorrect one. 
Question #2 on Page 2 - I shall answer separately each 
point raised. 
1. This is correot. If the pattern in continued 
until 20 readings are obtained covering about 
5 minutes and 45 seconds, you will probably 
include two uterine contractions and two in-
tervals between uterine contractions in this 
study. 
2. This is less convenient than the method stated 
in 1. 
3. The study should be repeated at least once 
every hour. 
4. If the frequenoy of uterine oontractions is 
high, in such a way that the interval between 
two contraotions is shorter than 2 minutes, 
the person responsible for the care of labor 
should do something to reduoe the frequency 
of the oontractions. There is danger for the 
fetus when the interval between contraotions 
is so short, i.e. when there are more than 5 
oontractions per 10-minute periods. The 
simplest way to diminish the frequency of 
uterine contraotions is to turn the patient 
on her side, either left or right (see our 
paper "Effeot of position ohanges on the in-
tensity and frequency of uterine oontraotion~ 
during labor," R. Caldeyro-Baroia et al., Am. 
J. Obst. Gyneo. 80:184 .... 190, 1960). If the 
change in position fails to produoe an effi-
cient reduotion of the frequenoy of the oon-
traotions, other methods should be employed 
with this purpose, such as drugs whioh inhibit 
uterine aotivity. 
In the meantime, fetal heart rate should be 
counted with the same method explained before 
in order to see whether uterine contraotions 
are causing type II dips, which is a very 
frequent complication in cases of uterine 
hyperaotivity. When the frequency of uterine 
contraotions is very high, type II dips may 
be diffioult to detect beoause they overlap 
on eaoh other, as is illustrated in Fig. 2 D 
of the paper entitled "Effects of abnormal 
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uterine contractions on fetal heart rate during , 
labor," which I am sending you in another 
envelope. 
5. Auscultation should be started as early as 
possible in labor, as soon as uterine con-
tractions can be perceived by abdominal 
palpation, even if these contractions are not 
yet painful. 
6. The pattern is not absolute and many variations 
can be designed, the requisite being to monitor 
with auscultation a whole contraction cycle, 
i.e. one uterine contraction with the complete 
interval until the next contraction. It is 
preferable to monitor two consecutive contrac-
tion cycles, which is why we advise to count 
at least 20 successive 15-second periods. 
7. Although many clinical studies have been made 
with the method we describe, we have not yet 
published any paper based on purely clinical 
auscultation. 
8. The baseline should be determined each time, 
since it may change as labor progresses. 
This method is greatly facilitated if instead of using 
the fetoscope, you employ an ultrasound method to listen to 
the fetal heart sounds. We are getting excellent results 
with the Doptone manufactured by Smith Kline Instruments, 
1500 Spring Garden, Philadelphia, Pa. 
We have devised an integrator which based on the sig-
nal supplied by the Doptone, gives a continuous tracing 
which makes even easier the diagnosis of intrapartum fetal 
distress. 
In another envelope I am sending you reprints and pre-
prints of our publioations in the field of uterine contrac-
tility and fetal distress. 
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The material presented at the San Francisco meeting 
has been published in the book entitled "The Heart and 
Circulation of the Newborn and Infant, tt 1966, Ed. D. E. 
Cassels, published by Grune & stratton Inc., New York. The 
title of our article in this book is: "Control of human 
fetal heart rate during labor" by R. Caldeyro-Barcia et al., 
a reprint of which I am also sending you under separate 
cover. 
I will be giving a full course on this subject again 
in San Francisco next October 24-26, at the Dept. of 
Obstetrics and Gynecology of the School of Medicine, 
University of California, San Francisco Medical Center 
(Chairman: Prof. Ernest W. Page). 
If you should require any further information, please 
do not hesitate in writing to me. I will be delighted to 
give you any information which may be helpful. 
RCB/dsp 
Sincerely yours, 
(signed) Roberto Caldeyro-Barcia, M.D. 
Professor and Chairman 
Department of Physiopathology and 
Service of Obstetrical 
Physiology 
APPENDIX VI 
Complete Auscultation Sequence Data and 
Apgar Ratings 
for the Individual Patient 
4.5 
Patient #1 
Time 1125 1205 1225 1300 1325 1350 1415 
Mean Basal 
Rate 30 30 :22 :2L 22_ 27 
30 28 33 31 29 26 DEL. 
29 30 32 30 30 27 
29 30 3.5:x: 32 32 28 
30 30 36xx 32 32x 28 
27 32 3.5x 36xx 
29 34 34x 
32 3.5 30 
32 36 30 
32 33 28 
32x 32 29 
36xx 3; 27 
34x 30 27 
33 32 28 
33 30 30 
3.5x 29 29x 
36xx 30x 30xx 
3.5x 32xx 30x 
3.5 28x 28 
33 30 26 
32 32 27 
APGAR RATING 




Time 0925 0930 0955 1030 1100 1120 11l.1-0 115Q. 
Mean Basal 
Rate 29 30 27 29 28 29 28 
29 28x 27 30 .30 27x 28 DEL. 
29 30n 29 30 28 32:0: 27 
29 30x 27 29 28 27:x: 28 
29 30 2.5 30x 29 25 30 
33 28%x 28 
32 30x 29x 
30 30 27x:x: 
30x 30 28% 
27%x 28 28 
28x 30 29 
38 28 28% 
30 30 26xx 
29 30 28% 
28 29 28 
30 30x 29 
27 30n 30 
32 30x 30% 
28 33 29xx 
~O 29 28x 
30 28 27 
APGAR RATING 30 







1 min. 5 min. 
'9 9 
Patient '#3 
0415 0430 0500 0520 0559 060Q 







32x 34 DEL. 
34xz *NH 
32x *NH 
30x 34x 25 31 *NH 





















Time 1915 1940 2025 2047 
Mean Basal. 
Rate 33 34 31 
36 30 30 DEL. 
35 33 32 
32 38 28 
























.... '~b. _':': .. 
Time 1130 1200 1230 1214-5 1300 1330 l,LJ.OO 1430 
Mean Basal 
Ra.te 32 31 33 33 ~~ 36 34 34 
32 29 35 33:x: 34 36 30 34 
32x 32 32 33xx 36 36:x: 34 34x 
30n: 32 34 31x 36 34:0: 34 36:0: 
32% 30 32 32 34 *NHx 34 *NH.x 
31 34 33 *NH 36x 
32 33 38 34xx 
31 31 32 *NHx 
32x 29 36 *NHx 
32xx ;0 ;8 34 
32% 29 36x 34 
36 33 34:0: 34x 
33 32 *NHx *NHxx 
34 .30 *NHx *NHx 
32 2.5 36xx 32 
34 30 *NHx 34 
33 32 *NH 36 
33 32x 32 36 
34 25xx 32x 36 
32 23x 30xx 34 
31 27 *NHx 36x 
33 28 *NH 34:0: 
50 
Patient #5 (Cont.) 
Time 11+50 1455 1500 1505 1510 1513 
Mean Basa.l 
Rat.2-___ ~ 











Time 1000 1030 1100 1130 1200 1230 1300 1330 
Mean Basal 
Rate 36 34 31 33 33 34 11 32 
,36 32 31 36% 32 33 28 32x 
36 36 32 34xx 32 36x 31 34%% 
36 33 32x 32x 34 36xx 31 34xx 
34 33x 30n: 33 32 3Sx 33 30% 
36xx 31% 33 34 32 
34: 32 35 31 
35 33 34 32 
34 32x 35 33: 
32 32:: 37 36xx 
34 33x 34 33: 
35 32 35 32 
33x 32 33 32 
36x: 31 35 32 
36: 36x 36x 32 
3.5 32xx 42xx 32 
34 31x 38x% 32 
36 34 34x 30 
34 33 34 32 
33: 33x 36 34 




Pat 1 ent #6 (Cont.) 
... 
Time 1400 1425 fJ+'3S- 1441 
Mean Basal 
aat~ __ ,-- 3~ _~2 
-
....... ______ .11 
.-a ..... 












Time 104~5 1115 l1LJ.5 1150 1155 1208 
Mea.n Basal 
Rate 36 35 33 
36 3.5 .32xx .32 36 DEL. 
36 3.5 32x 
36 .34 33 
36 37 33 















APGAR BATING 36 




Time 1515 1600 1030 1700 1730 1800 1840 1_900 
ftlean Basal 
Rate 33 33 32 30 28 31 32 34 
33 32 32 30 28 30 31 31 
33 33x 33 30 28 31 31 32 
34 34xx 32 28 28 30x 32 32x 
33 32% 32 29x 28 30n 32 34xx 
32 25n: 32x 35xx 
33 *NHxx 31 33x 
32x 2Sx 32 31 
*NHxx 28 31 32 
*NHxx 30 31 32% 
*NHxx 30 31 34xx 
33% 30 30 32x 
33 33 31 34 
33 31 31 34 
33 32% 32 34 
33 32n: 30 32x 
34% *NHxx 31 32% 
33xx 30x 31% 31xx 
*NHxx 29 32xx 34% 
34x 29 31x 32 
34 32 31 34 
34 31 31 33 
34 
.55 
Pat1ent #8 (Cont.) 
Time 1930 19l.J-5 1~50 1956 
'r/lean Basal 
Rate 30 













T1me 1:3~5 1430 1-445 15-00 1510 1515 
Mean Basal 
Rate 40 33 35 20 21 
40 35 36 22 21 DEL. 
40 24x 36 18 22 
40 29xx 35 21 20 
















*Not Heard 34 
APGAR RATING 36 
1 min. 8 min. 
b ~ 32 
57 
Patient #10 
Time 1*00 1_~15 1'+30 1500 1505 1510 1.515 1520 
Mean Basal 
Rate 33 30 34 3_0 
32 32 )2 30 30 32 30 28 
34 33 33 30x 32 
28xx 28 31x 






























Time 0900 0930 1015 1040 1110 1130 1200 1205 
i1ean Basal 
Rate 40 37 37 31 32 32 31 
40 36 36 32x 32 32 32 30 
40 38x 36 32xx 32 32 30 
40 40 xx 38 32xx 32 32 30 
40 40x 36 30x 32 30 *NH 
40 30 32 
36 32 .32 
36 32 32x 
34 32 31zz 
36x 32 32x 
36xx .32x 32 
36x 30xx 32 
38 32x 31 
40 34 32 
40 34 32 
34x 34 32x 
34xx 32 32xx 
38x 32x 32x 
38 30xx 32x 
38 32x 34xx 
32x 30 32x 
30xx 32 32 
32x 
60 
Patient #11 (Cont.) 










Time 1400 1430 1500 1530 1545 1550 1555 1600 
Mean Basal 
Rate 32 32 37 34 
;2 30 37 32 34 36 34 28 
32 31 36 32 
31 J1x J7 3Jx 




















Patient #12 (Cont.) 




* Not Heard 
**offl m1n. 
APGAR RATING 




Time 0800 0830 0900 0930 1000 1010 1100 1115 
~1:ean Basal 
Rate 36 35 37 37 38 39 39 
34 36 3a 36 40 42 41 3a 
36 38 38 38 36 38 38x 
36 38x 3a 36x 38 40 42xx 
36 36xx 38x 38xx 38 40 36xx 
36xx 38xx 38x 36 42 3ax 
38x 42xx 38 40 38 
36 36x 36 41 40 
36 38 37 40 40 
38 38 36x 40 
;6x 3a 36xx 41x 
36xx 3a 38x 3an 
36xx 38x 37 38x 
41xx 3axx 36 40 
40x 39xx 3a 3a 
37 40% 38x 3a 
32 ;6 38xx 40 
37 36 36% 36xx 
36 36 42 3ax 
36 38 36 38 
37 3a 38 3a 


















Time 1100 1130 1200 1230 1300 1330 11.1-00 ll1-30 
Mean :ss.sal 
Rate 29 32 30 29 ~30 29 29 30 
29 29 30 32 29 28 28 30x 
,30 30 32 28 30 30 26 28xx 
30 ,30 29 28x 30 32 28 30xx 
29 30 30 ""NHxx 30 29% 27 30x 
35:x: 32x *NHxx 28 
30n 30 *NHxx 28 
*NHxx 29 29% 28 
~NHxx 29 30 28x 
*NH:x: 30x 28 30n 
;0 30xx 29 30n 
31 30n: 30x ;Ox 
*NHx 30x JOD: 30 
*NHxx: :;0 29xx 30 
*NHxx 29 28n JOx 
*NHx 30x 30x 32xx 
,32 28D: 30 30:x:x 
32 30n 30 30x 
32 28x 28 31 
31 :;0 29x 30 
32x 28 29:0: 30 
*NHxx 28 30xx 28 
*NHxx 29x 
66 
Pat1ent #14 (Cont.) 
T1me 1500 1530 1550 
Mean Basal 
_ Jta!,e 27 
....... - .~--.~ .............. .. 
-' 




'* Not Heard 
APGAR RATING 




Time 16l.J.5 1730 1800 1830 l~OO 1930 2000 2130 
Mean Ba.sal 
Rate 36 37 38 34 35 34 34 34 
36 38 35 33x 36 33xx 34 34 
36 42x 40 34x:x: 34 34x 34 34x 
34 40 xx 38 34xx 34 33 34 29:xx 
36 40 XX 38 33x 34 33 34 38xx 
38 34 34 32x 
40 )4 34 32 
40 3.5 3;3 32x 
40n: 34 34 33:0: 
40x% 34 34x 34x 
42% 34 34xx 34 
40x 34 34xx 34 
36xx 34 32x 34 
36xx 34 34 34 
34x 32 34 34 
34 34 34 32 
36 34 34 34 
38 34 34 34 
38 34 32 32x 
38 34 32x 34:xx 
36 34 32xx 34xx 
32% 32% 
68 
Patient #15 (Cont.) 
Time 2100 2130 2154 
~1ean Basal 
"-'-
Rate 34 3~ 
..... ¥ .......... ~ 



















Time 1345 1400 1430 1500 1530 1600 1630 1700 
Mean Basal 
Rate 36 34 34 32 32 33 38 30 
36 32 34 34x 32 32 38 32 
36 34 32 32xx 32 33 36 28 
36 34x 32 32xx 32 34 38 *NH 
34x 34xx 36 32x 30 34 38 
34x 28 34 
34 30 32 
33 28 34 
36 28 32x 
34 28 34xx 
34x 28x 34xx 
32xx 28xx 34x 
34x 30x 34 
34 32 32 










Patient #16 (Cont.) 
« 
Time 1730 1800 1830 1900 1930 2000 20.30 2100 
Mean Basal 
Rate 00 35 34 33 33 32 32 32 
*NH 34 34 34 36x 32 32xx 32 
34 34:x: 34x: 36xx 32 32x ;2 
34 *NHxx JOxx 34x 32 36 32 
36 34x 32x 32 32 36 32 
30x 34 36 32 
*NHxx 34 32 
34x 36 32 
34 34x 32 
34 32xx 32x 
32x 34x .32xx 
.32xx .36 32xx 
32x 34 30x 
34 32x 32 
34 32xx 34 
34 32x 32x 
34 32 32xx 
34x 32 32x 
32xx 34 32 
34x 34 32 
34 34 32 
34 32 32 
71 
Patient #16 (Cont. ) 
Time 2130 2200 2230 2300 2330 2400 0030 0050 
Mean Basal 
___ d .. _Ra,!!L-_~L,_ 36 .22 ____ 24 . ;3 34 
33xx 36 30x 34 32 34 32 DEL. 
31x 36 28:0: 34 32 34 
32 36 33x 34 34 34 
36 36 30 34 34 34 
34 34:x: 34 
36x 34xx 34 
32xx 34x 34 























34xx 34 32x 34 35 34 33 
36 36:x: 34 35 34x 35x 35 34x 
36 36 36 35 33xx 34xx 35 ;4xx 
36 36 34 35 .33x 35x 36x 34x 
34 32x 36 35 
36x 33xx 34x 36 
36%x 34x ;4xx 36 
36:x:x 35 36% 36 
34x .36x 36 36 
.36 32xx 35 36x 
34x 33x 34 36xx 
36xx 36 34x 36% 
.34x 32 34x% .36 
34 36 34x 36 
34 36 32 36 
35x 34x 34 36x 
32x% .35%x 34x 32x 
'ii'NH 36i 35xx 32xx 
32x 36 36x 34% 
*NHxx 39 34 36 
34x 38 .35 36 
73 
Patient #17 (Cont.) 
Time 1145 1215 1220 1225 12}0 1235 121±O 1241 
Mean Basal 
Rate 37 36 






Patient #17 (Cont.) 
Time 1246 1300 1302 
r1ean Basal 
Rate 
35 36 DEL. 
*Not Heard 
APGAR BATING 




Time 0445 0515 0545 0555 0557 0603 
Mean Basal 
Rate 34 33 




























.32 .32xx .32 .32 .32 .30x 32 .30 
3.3x .32x .32 .32 32 32xx 30x 32 
32x.x 34 32 32 .30 32xx .32xx 
.32x .32 32 .32x 32 32x .32x 
.34x 32xx .34 
36xx 32xx .32 
.34x *NHx 3.3 
.34x 32 .32x 
34xx .34 .32::0: 
.34x 35x 32x 
.34 36xx .32 
36x 32xx 32 
;6xx *NHxx 32 
.34x .32x 32 
.34x 34 32 
.32:x:x .34 .32:x: 
32x 32x *NHxx 
34 .32xx 30xx 
34 *NHxx 32% 
35x .32x 32 
.34xx 32 32 
34x 
77 
Patient #19 (Cont.) 
Time 1715 1720 1722 1725 
Mean Basal 
Rate 
32 32 32 DEL. 
*Not Heard 
APGAR RATING 




Time lLfOO 1Lf30 1500 1530 1600 1630 1700 1730 
Mean Basal 
Rate 38 34 36 36 34 36 36 36 
38 34 36x 38xx 34 32 36 36 
38 36 36xx 36x 34 34 36 36 
38 36 36x 36 34 34 36 ;6x 
38 36x 36 37 34 34x 36 36xx 
36xx 36 34xx 36x 
36%% 38% ;2xx 34 
34x 34;x:x 36x 36· 
36 J6x 36 36 
34 36 34 )6 
34 36x 36 36x 
33 36xx 36 36xx 
36% *NH:o: 36x 36x 
34xx 36x 34x% 34 
34xx 36 36x 36x 
36x 38 36 32xx 
;4 36 36 36x 
34 36 36 36 
34 36x 36x 36· 
34 34xx 34:0: 35 
34 *NHxx 34xx 36x 




Patient #20 (Cont.) 
Time 1800 1830 1-840 18Ii-5 1900 1905 1908 1910 
Mean Basal 
Rate 34 





Pat1ent #20 (Cont.) 
Time 1915 1923 1926 1928 1930 1931 
Mean Basal 
Rate 
38 42 38 36 )8 DEL., 
*Not Heard 
AP'GAR RATING 
1 min. .2 min. 7 B 
}.P¥';~;::)!;{ VII 
Sum::nary II".:forrr.at1on of Auscultction :3.ecords 
Gesta1:1omu NUcmu panenc fotal. qompJ.eted pB.'f HH 
Patient ASe Parlty Cord foleratlon Time Sequences Sequence ComDleted Seauence 
Ong mort: .long snort: LOng -'IDOrt 
1 41' weeks Pi 0 + ) hra. ) ) ) ) 0 0 )0 min. 
2 )9 w.eks H 0 + 4 hra. ) 4 ' ) 4 0 1 
24 mln. 
,) 40 weeks M 0 + 2 hra. 2 ) 2 ) 0 1 
21 un. 
4 )9 w •• ks H '0 + 2 hrs. 1 2 1 2 1 0 
11 mln. 
S 40 weeks M 0 + 2 hra. 4 5 4 5 2 1 
43 IIln. 
6 )8 weeks K Xl + 5 hra. 4 5 4 5 0 0 
11 min. 
7 40 weeka M 0 + 1 hr. 1 2 1 2 0 0 
5) min. 
8 39 weeks P 0 + .5 hrs. 4 5 4 5 2 0 
26 mln. 
9 ItO ... ka II Xl + 2 hra. 1 ) 1 ) 0 1 
10 40 weeka P 0 + 1 hr. 
22 mln. 
1 2 1 2 1 0 
11 40 .. eka II 0 + ) hrs. 
15 min. 
) 4 ) 4 ) 1 
12 40 'II'ItekII H 0 + ) hra.' 2 2 2 2 \II 1 ) min. 
I) ,anek.a M 0 + l hra. 5 2 4 2 0 0' 
- ) .in. 
-" 
14 40 neka H 0 + ) hra. 4 5 4 5 ) 0 
SO min. 
-
15 )8 weeka M 0 + 5 hra. 
)9 II1n. 5 5 
4 5 0 0 
16 40 weeks p 0 + 11 bra. 11 11 7 11 . 1 0 
20 .in. 
11 )9 weeka P 0 + 5 hra. 4 6 4 6 1 0 22 m.1n. 
18 )9 weeka H X2 + 1 hr. 1 1 1 1 0 0 
18 mUla 
19 '9 neka P 0 +. 4 bra. ) 4 ) 4 2 0 
10 II1n. 




. Seauence MBR Present 
loon« SIIort 
0 0 )0 0 
0 1 28 0 
0 0 )1 0 
0 0 )) 0 
0 1 )4 0 
0' 0 .:n 0 
0 0 )5 0 
0 0 )1 0 
'1 0 )2 0 
0 0 )2 0 
0 0 )5 0 
0' O. )2 0 
1 0 )7 0 
-
0 1 29 0 
1 0 )5 0 
-
) 1 )9 7ea 
0 0 )5 7es 
0 0 J4 0 
0 0 )2 0 
--0 1 )6 0 
---
- -----w~ 
ADDr Score car. 
1IIl.n. 5 mln. Glven 
9 9 + 
9 9 + 
9 9 + 
9 9 + 
9 9 + 
9 9 + 
,0 
9 9 + 
9 9 + 
6 9 + 
9 9 + 
9 9 + 
9 9 + 
9 9 + 
9 9 + 
.- -
9 9 + 
'I 9 + 
7 9 + 
8 9 + 
9 9 + 







































Sister Ann Keating, C.S.C. 
Sacramento, California 
December 6, 1925 
St. Francis School 
Sacramento, California 
Holy Rosary High School 
Woodland, California 
St. Mary's College 
South Bend, Indiana 
1944 ... 1946 
St. Mary of the Wasatch College 
Salt Lake City, Utah 
1946-1949 
University of Utah 
Sal t Lake City, Utah 
1965-1969 
B. S., St. Mary of the Wasatch 
College 
Salt Lake City, utah 
1949 
M. S., University of utah 
Salt Lake City, utah 
1969 
American Nurses' Association 
Utah State Nurses' Association 
Holy Cross Hospital, Salt Lake 
City, Utah, Staff Nurse (Medical. 
Surgical unit) 1949-1951 
Head Nurse, 1951-1953 
Assistant Director of Nursing 
Service, 1962-1964 





Instructor. School of Nursing. 
(Obstetrics) Student Health 
Coordinator, 1965-1969 
St. Agnes' Hospital. Fresno, 
california, Staff Nurse 
(Surgery) 1953-1954 
Nursing Supervisor (Surgery, 
Emergenoy Room, Recovery Room) 
1954-1962 
Assistant Administrator. 
1961-1962 
